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CROSS-REFERENCE TO RELATED APPLICATIONS 
[001] This application claims priority to United States Provisional Application Serial 
No. 60/445,721, filed February 7, 2003 and entitled "Whitening Tip for Dental 
Flossing Device,'* and United States Provisional Application Serial No. 60/437,417, 
10 filed December 31, 2002 and entitled "Whitening Tip for Dental Flossing Device," 
both of which are incorporated by reference as if fully set forth herein in their 
entireties. 

BACKGROUND OF THE INVENTION 

1. Technical Field 

1 5 [002] This invention relates generally to a tooth-whitening tip for use with a flossing 
device, and more specifically to a power flosser tip having an abrasive tooth- 
whitening coating. 

2. Background Art 

20 [003] Power dental flossing devices are motorized devices used to clean or floss the 
area between a user's teeth and between the teeth and surroimding gums. A power 
dental flossing device is provided with a removable tip for placement in the 
interdental or interproximal space between adjacent teeth and in the pockets between 
the teeth and gums. When the power dental flossing device is activated, the tip, if 

25 properly oriented, contacts and rubs against portions of the sides of adjacent teeth and 
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between the gum and adjacent teeth, and helps to dislodge particles and remove 

plaque forming in those locations. 

[004] Conventional tips have a circular or square cross-section, and typically 
provide only one contact point along the side of a tooth being cleaned. One problem, 
5 which can occur with a power dental flossing device, is that ineffective cleaning may 
result if the tip is mis-oriented when inserted into the interproximal space between 
teeth, hi particular, when the tip is mis-oriented, the area of the surface to be cleaned, 
contacted and accessed by the tip, is reduced thus reducing the efficiency of the 
cleaning. Further, a mis-oriented tip is more likely to break during use, or may 
10 become stuck between teeth. 

[005] Li addition, a growing market has developed for tooth-whitening products. 
More and more people are seeking simple, cost-effective methods for whitening their 
teeth. Presently, most whitening solutions are either chemical or abrasive. Chemical- 
based whiteners are effective, but costly and time-consuming. Current abrasive 
1 5 whiteners may be minimally effective, and may require multiple applications to 
produce any visible effect. Further, both types of whiteners may require users to 
perform additional steps beyond brashing and flossing, such as wearing dental trays 
or applying strips to the teeth. These processes take up inordinate amounts of a user's 
time. 

20 [006] What is needed is a tip for a power dental flossing device which meets the 
aforementioned needs. 



2 



Attorney Docket No. 2056/US/2 
Express Mail Label No. EV 410 058 876 US 

SUMMARY OF THE INVENTION 

[007] In light of the above, and according to a broad cispect of the invention, 

disclosed herein is a flossing tip for a power dental flossing device. The flossing tip is 

elongated and includes a base portion, a central portion, and an end portion. The base 

5 portion supports the tip when the tip is connected to the dental flossing device. The 

central portion has a substantially rectangular cross-section, and couples the base 

portion to the end portion. The end portion is inserted between a pair of adjacent 

teeth of a user, and helps guide the tip between the adjacent teeth. When in use, the 

substantially rectangular cross-section of the tip provides multiple points of contact 

10 against a tooth for cleaning, and also helps maintain the tip in proper orientation with 

respect to the teeth, thus providing more effective cleaning. 

[008] According to another broad aspect of the invention, the central portion has a 
top and a bottom surface, and a pair of sides, wherein the height of the sides is larger 
than the width of the top and bottom surfaces. The sides contact and engage the sides 
15 of the teeth, and in this manner, the tip is less likely to be rotated and mis-oriented 

once the tip is inserted between the teeth. In one example of the present invention, the 
sides of the central portion of the tip are curved, preferably inwardly. 

[009] The cross-sectional area of the tip along the central portion decreases along the 
length of the tip from the base portion to the end portion. The central portion has a 
20 top surface having a first width at the base portion, and a second smaller width 

proximate the end portion. Likewise, the height of the sides of the central portion 
decreases from the base portion to the end portion. In order to reduce the possibility 
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of damage to the gums such as by poking, the edges of at least the central portion are 

rounded and the end portion of the tip is curved. 

[0010] In another embodiment of the present invention, the tip has at least one strip of 
reinforcing material embedded with the central portion, for improved durability of the 
5 tip while maintaining the general flexibility of the tip. 

[00 11] In a further embodiment of the present invention, the tip has a disk-shaped end 
portion. The disc-shaped end portion helps guide the tip between the teeth in the 
proper orientation and further provide additional cleaning edges. It also acts as a 
relatively blunt leading edge to reduce aggravation of sensitive gums. 

10 [0012] According to another broad aspect of the invention, a method of flossing teeth 
with a dental flossing device is disclosed. The method includes the step of providing 
a tip with a substantially rectangular cross-section adapted to be inserted between a 
pair of teeth of a user, the tip adapted to be attached to the dental flossing device. The 
user then inserts the tip between the pair of teeth, and activates the power dental 

1 5 flossing device, thereby moving the tip at least vertically upwardly and downwardly 
along at least a portion of one side of the pair of teeth, or between a tooth and the 
surrounding gum, for cleaning. 

[0013] The flosser tip may also incorporate a coating, such as a whitening compound. 
The whitening compound aids in removing tooth discolorations through an abrasive 
20 or chemical action. The compound typically incorporates fine silica particles in order 
to scrub discolorations or yellowed tooth surfaces. Because the tip may be inserted 
into the gap between teeth, it is particularly useful for cleaning hard-to-reach 

4 
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interproximal areas. The compound reacts with saliva or water, causing the 

compound to foam and dissolve. The foaming action enhances the compound's 

abrasive cleaning properties and taste, while the dissolution inherently limits the 

usable life of the tip. Further, the coating may include an appetizing flavoring 

5 designed to enhance the user's brushing enjojonent. The tip may, for example, have a 

base portion for supporting the tip when coupled to the dental flossing device, a 

central portion having a substantially rectangular cross-section, and having a first end 

and a second end, said first end coupled to said base portion, wherein said central 

portion has a height and a width, an end portion coupled to said second end of said 

10 central portion, for insertion between a pair of adjacent teeth of a user, wherein said 

end portion has a height and a width, and a whitening compound substantially 

enclosing said end portion. 

[0014] The aforementioned whitening compound may be bonded to the flosser tip, 
and may include a variety of chemicals or compounds making up the whitening 
1 5 compound. Among others, the whitening compound may include a drying retardant 
agent, an acrylic prepolymer, a wetting agent, and an abrasive agent. 

[0015] The whitening compoimd is generally added to a flosser tip by a 
manufactxiring apparatus. The manufacturing apparatus includes a feed hopper sized 
to contain at least one flosser tip, a spiral track operatively connected to the feed 
20 hopper, the spiral track operative to align the at least one flosser tip, a conveyor 

operatively connected to the spiral track, the conveyor transporting the at least one 
flosser tip, a vat operatively connected to the conveyor, the vat containing a whitening 
compound, the vat operative to receive at least a portion of the at least one flosser tip 
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into the whitening compound to form at least one whitening flosser tip, and a drying 

tunnel operatively connected to the vat, the drying timnel operative to dry the 

whitening compound on the at least one whitening flosser tip. 

[0016] The foregoing and other features, utilities and advantages of the invention will 
5 be apparent from the following more particular description of a preferred embodiment 
of the invention as illustrated in the accompanying drawings and claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0017] Fig. 1 illustrates an isometric view of a power dental flossing device having a 
tip, in accordance with one embodiment of the present invention, attached thereto. 

10 [0018] Fig. 2 illustrates an isometric view of a tip for a power dental flossing device, 
in accordance with one embodiment of the present invention. 

[0019] Fig. 3 illustrates a top view of the tip of Fig. 2, in accordance with one 
embodiment of the present invention. 

[0020] Fig. 4 illustrates a side view of the tip of Fig. 2, in accordance with one 
1 5 embodiment of the present invention. 

[0021] Fig. 5 illustrates a bottom view of the tip of Fig. 2, in accordance with one 
embodiment of the present invention. 

[0022] Fig. 6 illustrates a sectional view of the tip, in accordance with one 
embodiment of the present invention. 

20 [0023] Fig. 7 illustrates a sectional view of the tip taken along section lines 7-7 of 
Fig. 6, in accordance with one embodiment of the present invention. 
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[0024] Fig. 8 illustrates a sectional view of the tip taken along section lines 8-8 of 

Fig. 6, in accordance with one embodiment of the present invention. 

[0025] Fig. 9 illustrates a power dental flossing device with a tip in accordance with 
one embodiment of the present invention, inserted between a pair of adjacent teeth 
5 during use. 

[0026] Fig. 10 illustrates a power dental flossing device with a tip in accordance with 
one embodiment of the present invention, inserted between a pair of adjacent teeth 
during use. 

[0027] Fig. 1 1 is an exploded sectional view taken along section lines 11-11 of Fig. 9, 
10 and illustrates a tip in accordance with one embodiment of the present invention, 
inserted between a pair of adjacent teeth as the tip moves vertically upwardly and 
downwardly during use. 

[0028] Fig. 12 illustrates a side view of an alternative embodiment of the tip of Fig. 2 
of the present invention, where the tip has a surface treatment thereon. 

15 [0029] Fig. 13 is a front isometric view of a tip for a power dental flossing device, in 
accordance with one embodiment of the present invention. 

[0030] Fig. 14 is a rear isometric view of the tip of Fig. 13, in accordance with one 
embodiment of the present invention. 

[0031] Fig. 15 is a rear view of the tip of Fig. 13, in accordance with one embodiment 
20 of the present invention. 
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[0032] Fig. 16 is a top view of the tip in Figs. 13-15, in accordance with one 

embodiment of the present invention. 

[0033] Fig. 17 is a section view of the tip taken along hne 17-17 of Fig. 16. 

[0034] Fig. 17A is the section view of Fig. 17 with a flossing device rocking arm 
5 inserted into the tip (in dash). 

[0035] Fig. 18 is a section view of the tip taken along line 18-18 of Fig. 17. 

[0036] Fig. 18A is the section view of Fig. 18 with a flossing device rocking arm 
inserted into the tip (in dash). 

[0037] Figs. 19A-19E are vertical section views taken along line 19AE-19AE of Fig. 
10 13 and Figs. 19F-19J are longitudinal section views taken along line 19FJ-19FJ of 
Fig. 13, illustrating alternative embodiments of the present invention. 

[0038] Fig. 20 is the power dental flossing device tip in Figs. 13-15, in accordance 
with one embodiment of the present invention, inserted between a pair of adjacent 
teeth during use. 

15 [0039] Fig. 21 A depicts a representative longitudinal cross-section of a power dental 
flossing device tip including a whitening compoimd. 

[0040] Fig. 21B depicts a representative longitudinal cross-section of a second power 
dental flossing device tip including a whitening compound. 

[0041] Fig. 22 A depicts an inactive power dental flossing device tip including a 
20 whitening compound inserted into an interdental space. 
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[0042] Fig. 22B depicts an operating power dental flossing device tip including a 

whitening compound inserted into an interdental space. 

[0043] Fig. 23 depicts a first view of an apparatus suitable for coating a power dental 
flossing device tip with a whitening compound. 

5 [0044] Fig. 24 depicts a second view of an apparatus suitable for coating a power 
dental flossing device tip with a whitening compound. 

[0045] Fig. 25 depicts a third view of an apparatus suitable for coating a power dental 
flossing device tip with a whitening compovmd. 

[0046] Fig. 26 depicts a side view of an apparatus suitable for coating a power dental 
1 0 flossing device tip with a whitening compoxmd. 

[0047] Fig. 27 depicts a top-down view of a hopper containing muhiple power dental 
device flossing tips. 

[0048] Fig. 28 depicts a fifth view of an apparatus suitable for coating a power dental 
flossing device tip with a whitening compound. 

15 [0049] Fig. 29 depicts a first view of a packaging apparatus suitable for packaging a 
power dental flossing device tip with a whitening compound. 

[0050] Fig. 30 depicts a second view of a packaging apparatus suitable for packaging 
a power dental flossing device tip with a whitening compoimd. 

[005 1] Fig. 3 1 depicts a third view of a packaging apparatus suitable for packaging a 
20 power dental flossing device tip with a whitening compound. 
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[0052] Fig. 32 depicts a row of power dental flossing device tips suspended above a 

vat of whitening compound. 

[0053] Fig. 33 A depicts a single row of power dental flossing device tips inserted in a 
vat of whitening compound. 

5 [0054] Fig. 33B depicts multiple rows of power dental flossing device tips inserted in 
a vat of whitening compound. 

DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT 
[0055] Referring to Fig. 1, a power dental flossing device 20 incorporating a flossing 
tip 22 of the present invention is disclosed. The flossing tip is generally elongated 

10 and has a generally rectangular cross-section of decreasing size along the length of the 
tip, terminating at an end, which is inserted within the space between a pair of teeth. 
The tip 22 is resilient, flexible, compressible, and generally capable of withstanding 
forces imposed during the cleaning action. In one embodiment of the present 
invention, the tip 22 is made from materials such as Isoplast, Polybutylene 

15 Teriphthalate (PET), acetal, ZYTEL^^ (preferably type 1 OIL) by DUPONT, nylon 
such as type 6/6, glass-filled material, or the like. 

[0056] The tip 22 is adapted for use with a power dental flossing device 20, as shovm 
in Figs. 1 and 9, where the tip 22 is inserted by a user between adjacent teeth 24A, 
24B for flossing. In one example of the present invention, the power dental flossing 
20 device 20 is a motorized device which is adapted to move the tip 22 in a linear 
direction, such as in a vertical direction upwardly and downwardly, during use as 
shown in Fig. 11. As will be described below, due to the unique shape of the tip 22 of 

10 
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the present invention, the tip provides multiple points of contact with the teeth being 

cleaned and maintains the proper orientation of the tip between teeth, which generally 

improves the effectiveness of the cleaning action of the power dental flossing device. 

[0057] Referring now to Figs. 2 and 4, in accordance with the present invention, the 
5 flossing tip 22 is an elongated member and includes a base portion 30, a central 
portion 32, and an end portion 34. The base portion 30 is attached to a coimector 
portion 36, which is adapted to removably attach to an end of the power dental 
flossing device 20. In one example, the base portion 30 includes a fillet 38 having a 
generally triangular cross-section. The fillet 38 extends aroxmd the perimeter of the 

10 base portion and attaches the base portion 30 to the connector portion 36. The base 
portion 30 and the fillet 38 assist to distribute the stresses incurred along the tip 22 
during use, and provide a solid foimdation for supporting and connecting the tip 22 to 
the power dental flossing device 20 through the connector portion 36. In one 
example, the base portion 30 shown in Figs. 2 and 4 has a length of approximately 

1 5 0.026 inches firom the connector portion to the top of the fillet 38. 

[0058] The central portion 32, which extends between the base portion 30 to the end 
portion 34 of the tip 22, has a top and bottom surface 40, 42 which define a width and 
height dimension. Referring to Figs. 3 and 7, the width of the top surface 40 
decreases along the length of the central portion 32 firom the base to the end 
20 portion 34. In one example, the width is approximately 0.027 inches proximate the 
base portion 30, and the width is approximately 0.006 inches proximate the end 
portion 34. Preferably, the bottom surface 42 of the central portion 32 is substantially 
identical, in dimensions and shape, to the top surface 40; although the top and bottom 

11 
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surfaces may have different widths at any point along the tip thereby forming an 

angular cross-sectional profile, if desired. The length of the central portion 32 is 

approximately 0.51 inches in one example. 

[0059] Alternatively, the tapering of the top and bottom surfaces 40, 42 can begin 
5 after a certain distance (for example, approximately 0.180 inches) along the length of 
the central portion 32, thereby increasing the mass of the tip proximate the base, 
which imparts greater strength to the entire tip. 

[0060] Referring to Figs. 4 and 6, the top and bottom surfaces 40, 42 of the central 
portion 32 also define a height dimension that decreases along its length, being a 
10 maximum at the base 30 and a minimimi at the end portion 34. Preferably, the central 
portion 32 has a height of approximately 0.077 inches proximate the base portion 30, 
and has a height of approximately 0.031 inches proximate the end portion 34. 

[0061] Since the width of the top and bottom surfaces 40, 42 decreases along the 
length of the tip 22 firom the base portion 30 to the end portion 34, and the height of 
15 the tip likewise decreases, these decreasing dimensions form a flossing tip which is 
easily slidably inserted between adjacent teeth, while also providing a flossing tip 
which maintains its orientation once inserted between the adjacent teeth. When the 
user has finished flossing between a pair of adjacent teeth, the tip is also easily 
removed firom between the teeth due to these decreasing dimensions. 

20 [0062] Further, in one example, the top and bottom surfaces 40, 42 of the central 

portion 32 can be embedded with thin strips 43 of reinforcing material such as metal, 
spring steel or the like, so as to increase the strength and durability of the tip while 

12 
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maintaining the resilient, flexible nature of the tip. One or more strips 43 are 

preferably encased in the material of the tip to protect the user's teeth and gums 

against contact with the strip. However, certain types of materials can be used for the 

strip 43 to avoid this effect. 

5 [0063] Altematively, a core made of stainless steel, or other reinforcing material, can 
be embedded within the central portion of the tip to increase the strength and 
durability of the tip while maintaining the resilient, flexible nature of the tip. The 
core has a shape generally similar to the central portion, but with smaller dimensions. 
In one example, the core is approximately 0.475 inches in length. Proximate the base 
10 end of the core, the core has a height of approximately 0.025 to 0.030 inches, and a 
thickness of approximately 0,010 inches. Proximate the end portion, the core has a 
height of approximately 0.008 to 0.010 inches, and a thickness of approximately 
0.003 inches. 

[0064] The central portion 32 transitions to the end portion 34 of the tip 22. Referring 
15 to Figs. 4 and 5, the end portion 34 is generally flat along its sides and is roimded, 
which assists the user in guiding the tip properly within the interproximal space 
between adjacent teeth, and reduces trauma to the gums. Referring to Fig. 4, the end 
portion 34 has a roimded or curved end 44, in one example, having a radius of 
curvature of approximately 0.02 inches. As mentioned above, the end portion has a 
20 width along its top and bottom surfaces of approximately 0.006 inches, and a height 
of approximately 0.031 inches, preferably. The end portion could have other shapes 
also, but the curved shape is desired for easily guiding the tip between teeth and for 
being comfortable, and reduces trauma to the gums. 

13 
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[0065] Referring to Figs. 9-1 1, as the tip 22 is slid between adjacent teeth, the end 

portion 34 of the tip 22 assists in dislodging food particles therein, and the sides 46, 

48 of the tip 22 press against the sides 50, 52 of the adjacent teeth 24A, 24B which 

aligns the tip between the teeth as the tip is sUd between the teeth. The distance, 

5 which the tip 22 needs to be inserted between the teeth for alignment to occur, will 

depend on the particular distance between the teeth 24A, 24B and the space between 

the teeth and gums of a user. Since the gap between teeth is generally a vertical slot, 

once a sufficient amount of the central portion 32 of the tip 22 has been inserted 

between the teeth, the tip is aUgned therein. Since the tip 22 is made of resilient 

10 flexible material, the tip 22 of the present invention generally maintains its alignment 

between the teeth, as can be seen in Figs. 9 and 11, even if the handle of the power 

dental flossing device 20 is slightly moved or slightly rotated (which may mis-align a 

conventional tip thereby generally decreasing the effectiveness of cleaning). 

[0066] As shown in Figs. 8 and 1 1, the cross-sectional geometry of the tip 22, at a 
15 section taken about the central portion 32, generally fomis a rectangle in one example, 
defined by the top and bottom surfaces 40, 42 and the sides 46, 48 of the central 
portion 32. Preferably, the sides 46, 48 of the central portion 32 are longer than the 
width of the top and bottom surfaces 40, 42, which permits at least one side of the 
tip 22 to engage at least one side of a tooth during use. Preferably, the sides 46, 48 of 
20 the tip are curved inwardly towards one another, with a radius of curvature being 
approximately 0.20 inches in one example. The curve can have a variety of shapes, 
such as a simple curve or a complex curve, preferably a simple curve. 
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[0067] Referring to Fig. 8, a neck 54 is formed at the point where the tip has its 

narrowest thickness along the curved sides 46, 48. In one example, the neck 54 is 

formed along the curved sides 46, 48 at a midpoint between the top and bottom 

surfaces 40, 42 of the tip 22. Preferably, the neck 54 has a thickness of approximately 

5 0.02335 inches at a point proximate the base portion 30; and a thickness of 

approximately 0.00587 inches proximate the end portion 34 of the tip. The varying 

thickness of the neck 54 along the length of the tip assists a user in guiding the tip 

between adjacent teeth, while providing a tip, which is usable for flossing between 

teeth having various inter-proximal distances therebetween. The substantially 

10 rectangular cross-section also helps impart strength to the entire tip. 

[0068] The curved sides 46, 48 help to improve the cleaning efficiency by improving 
the contact area between the sides 46, 48 of the tip 22 and the sides of the teeth. As 
can be seen in Figs. 8 and 1 1, each curved side 46, 48 provides at least two points of 
contact 56 with a side of each tooth being flossed variously during the flossing 

1 5 process. During flossing, in one example, the tip compresses inwardly fi"om the sides 
as the tip is moved between teeth, so that the tip can move into and through spaces 
narrower than the distance between the contact point on the top or bottom edge, 
respectively. The cross-sectional geometry of the tip shown in Fig. 8 and 1 1 is 
preferably generally rectangular with inwardly curved sides, because such a structure 

20 is easily manufactured and provides a strong cross-sectional structure, which is also 
resiliently compressible. Other shapes, such as I-beam shaped, dog-bone shaped, or 
oval-shaped, are also feasible for providing indented or inset side walls. 

15 
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[0069] In an alternative embodiment as shown in Fig. 12, sides 46a, 48a have a 

surface treatment 57, such as a cross-hatching pattem, thereon. The surface treatment 

57 generally helps improve the cleaning effectiveness of the tip by providing a 

plurality of gripping edges along the length of the tip to help break down plaque. Li 

5 one example, the surface treatment 57 is formed on the sides of the tip by etching or 

cutting thin grooves or ridges or indentations in the sides 46a, 48a. Alternatively, a 

set of ribs or protrusions can be formed along the sides 46a ,48a, in a Crosshatch or 

other pattem, to form the surface treatment 57. The protrusions can be made, for 

example, by etching thin grooves of ridges in the mold cavity of the tip. While a 

10 Crosshatch surface treatment 57 is shown, other surface treatments using different 

patterns or different densities of the pattem, may be used to improve the cleaning 

effectiveness of the tip. 

[0070] The edges 58 of the tip, as shown in Figs. 8 and 1 1, are preferably rounded 
which help prevent damage or injury to the gums of a user upon incidental contact 
1 5 with the tip 22 during use. 

[0071] During use and referring to Figs. 9, 10, and 11, the flossing tip 22 of the 
present invention, being coupled to a power dental flossing device 20, is inserted by 
the user between adjacent teeth 24A, 24B and the gum line. The end portion 34 of the 
tip 22 can dislodge any food particles embedded between the adjacent teeth. As the 
20 tip 22 is inserted deeper between the adjacent teeth, the curved sides 46, 48 of the 

central portion 32 of the tip engage the sides 50, 52 of the teeth. As the power dental 
flossing device 20 is activated and the tip 22 moves linearly, preferably vertically 
upwardly and downwardly, the contact points 56 of the tip, along with portions of the 

16 
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curved sides 46, 48 of the tip, rub against the sides 50, 52 of the teeth 24A, 24B to 

break up plaque and provide a dental cleaning action. The contact points move up 

and down in the space between the teeth to clean the sidewalls of the teeth. Since the 

tip is resiUently compressible, the contact points at the top and bottom edges of the tip 

5 can compress and extend to fit the differing dimensions of the gap to maintain 

contact. The user can move the tip to contact and clean different portions of the sides 

of the teeth, and the tip will generally maintain the proper orientation with respect to 

the teeth to continue to provide an effective dental cleaning action. 

[0072] Another embodiment of the present invention includes a flossing tip 22 having 
10 an enlarged end portion 70 as illustrated in FIGS. 13-18. With exception of the end 
portion 70, the flossing tip 22 including an enlarged end portion 70 is substantially 
similar to the flossing tip 22 illustrated in FIGS. 2-8. However, the enlarged end 
portion 70 provides enhanced cleaning, guidance, and gxmi protection in the area of 
use. The enlarged end portion 70 extends in a relative vertical direction (the same 
15 direction as the motion of the tip 22 and the orientation of the interproximal space), 
and not in the lateral direction. The enlarged end portion 70 tapers to its leading edge 
72 to provide access to tight interdental spaces (the wedge effect). The varying flex 
characteristics along the length of the tip 22 gives the user control over the application 
force of the tip against the tooth and gum. The length of the tip 22 provides access to 
20 the full depth of the interdental space, as measured fi-om the outside of the gum 

(cheek) to the inside of the gum (tongue side), and also allows access into the spaces 
between the teeth and surrounding gums. 

17 
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[0073] Referring to Fig. 13-14, the flossing tip is generally an elongated member and 

includes a base portion 74, a central portion 76, and an enlarged end portion 70. The 

base portion 74 is attached to a connector portion or tip cormection structure 78, 

which is adapted to removably attach to the end of a power dental flossing device. 

5 [0074] In the embodiment illustrated in Fig. 13, the base portion 74 includes a fillet 
80 having a substantially rectangular cross-section. The fillet 80 extends around the 
perimeter of the base portion 74 and attaches the base portion 74 to the cormector 
portion 78. The base portion 74 and the fillet 80 assist to distribute the stresses 
incurred by the flossing tip 22 during use, and provide a solid foimdation for 
10 supporting and connecting the flossing tip 22 to the power dental flossing device 
through the connector portion 78. 

[0075] The central portion 76, which extends between the base portion 74 to the end 
portion 70 of the flossing tip 22, has top and bottom sxirfaces 82, 83 which define a 
width and height dimension. Referring to FIGS. 16 and 17, the width of the top 
1 5 surface 82 decreases along the length of the central portion firom the base through the 
end portion. Preferably, the bottom surface 83 of the central portion 76 is 
substantially identical, in dimensions and shape, to the top surface 82; although the 
top 82 and bottom 83 surfaces may have different widths at any point along the tip 
thereby forming an angular cross-sectional profile, if desired. 

20 [0076] Referring to Figs. 14 and 17, the top and bottom surfaces 82, 83 of the central 
portion 76 also define a height dimension of sides 84 and 85 that decreases along its 
length, being a maximimi at the base 74 and a minimum at the end portion 70. 
Preferably, the central portion 76 has a height of approximately 0.077 inches 
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proximate the base portion 74, and has a height of approximately 0.031 inches 

proximate the end portion 70. 

[0077] Alternatively, the tapering of the top 82 and bottom 83 surfaces can begin after 
a certain distance along the length of the central portion, thereby increasing the mass 
5 of the tip 22 proximate the base 74, which imparts greater strength to the entire tip 22. 

[0078] Figs. 13-18 also illustrate the specific detailed stmcture of the flossing tip. 
The flossing tip includes a tip connection stmcture 78 from which extends the flossing 
element 86. The flossing element 86 and tip connection stmcture 78 are made of a 
plastic. The flossing element 86 extends from the center of the end 88 of the tip 

10 connection stmcture 78 and can be straight, curved, or angular, or a combination of 
any of these. The flossing element 86 is sized to be received in the interproximal 
spaces. The flossing element 86 may have a pointed end, a disk-shaped end, or any 
other shaped end sized to be received in the interproximal spaces. Further details 
regarding the design of the flossing tip 22 are provided in U.S. Patent Application 

15 Serial No. 09/636,488, filed 10 August 2000, which is hereby incorporated by 
reference in its entirety. 

[0079] The tip connection stmcture 78 has a cup-like shape forming a cavity with a 
closed end 90 from which the flossing element 86 extends and an open end 92, which 
receives the top end portion of a flossing device rocker arm 150. The interior of the 
20 tip connection stmcture 78 cavity forms a tip connection stmcture for releasably 
securing the flossing tip 22 to the top end of the flossing device rocker arm 150. 
Adjacent the closed end, diametrically opposed recesses 100 are formed on the 
interior wall of the tip connection stmcture 78. The purpose of the latching recesses 
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100 will be described in greater detail below. The tip connection structure 78 is 

typically generally cylindrical, but can be deformed to an oval shape as described 

below. The open end 92 and cavity of the tip connection structure 78 form a 

rectangular aperture 96 allowing the tip 22 to be mounted one of two ways on the end 

5 of the rocker arm 150. The open end 92 of the tip connection structure 78 extends 

radially outward to form a rim 94 on the open end 92 of the tip connection structure 

78. The exterior of the tip connection structure 78 is generally smooth and includes 

one production indentation 98 that is not related to the functioning of the flossing tip 

22. The flossing tip 22 is removed and stored by utilizing a means to engage the tip 

10 connection structure 78 rim 94. Further details regarding the removal and storage of 

the flossing tips 22 and the design of a tip connection structure are provided in U.S. 

Provisional Patent Application Nos. 60/148,915, filed 13 August 1999, and U.S. 

Patent Application No. 09/636,488 filed 10 August 2000, which are hereby 

incorporated by reference in their entirety. 

15 [0080] In operation, the enclosed latching recesses 100 in the tip connection structure 
78 engage the latching tabs 152 of the mechanism (the top end portion of the rocker 
arm) to hold the tip 22 in place. The means to engage and disengage the tip 22 are to 
compress the sides of the tip connection structure 78 and deform it into essentially an 
elliptical shape. This would create a major axis of an ellipse, which would be larger 

20 than the distance across the latching tabs 152 on the top end portion of the rocker arm 
150. There is a gap on either side of the top end portion of the rocker arm 150 when 
inserted in the tip connection structure 78 to allow the tip connection structure 78 to 
be squeezed to form an elliptical shape. The tip connection structure 78 can deform to 
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an ovalized or non-circular shape to release the latch tabs 152 from the latch recesses 

100. 

[0081] This detent-style tip connection allows for secure placement of the flossing tip 
22 on the top end of the rocker arm 150 yet also allows for convenient removal of the 
5 flossing tip 22 from the top end portion of the rocker arm 1 50. The tip connection 
structure 78 is slidingly engaged over the top end portion of the rocker arm 150 so 
that the tip connection stmcture 78 is gradually increased in size to allow the rocker 
arm latch tabs 152 to seat in the tip connection structure 78 latching recesses 100. 
The tip connection structure 78 is sufficiently resilient to rebound to its circular shape 
1 0 and thus hold the tip 22 on the top end portion of the rocker arm 1 50. 

[0082] When the flossing tip 22 is positioned on the top end of the rocker arm 150, an 
audible "click" is heard when the flossing tip 22 is correctly seated thereon. This is a 
positive feature for assuring the user that the flossing tip 22 is firmly attached to the 
device. 

15 [0083] The one area of concern is that when the flossing tip 22 is ejected from the 
production mold or the tip sides are compressed to unlatch the tip 22, the sides of the 
tip at 90 degrees to the detent and latch features may tend to yield and stay in a 
somewhat elliptical shape. This is not so critical when removed from the device since 
the tip 22 is designed and intended for one use only. However, if it is distorted when 

20 it is ejected from the mold during the manufacturing, its latching ability could be 
severely affected. The material selected for the tip 22, preferably Dupont Zytel™ 
1 OIL, or the like, such as NCOlO (nylon 66), is believed to overcome this problem. 
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[0084] At the transition point from central portion 76 to end portion 70, hereinafter 
referred to as the neck 102, the edge of the end portion 70 extends radially outward to 
define an enlarged end portion 70. The embodiment illustrated in Figs, 13, 14 and 17 
includes an enlarged end portion 70 having a disk shape. In a particularly preferred 
5 embodiment, the overall length of the flossing tip 22 is about 0.5 inches, the cross- 
sectional height dimension ranges from about 0.040 inches at its tallest point to about 
0.018 inches at its shortest point, the cross-sectional width dimension ranges from 
about .033 inches at its widest point to about .009 inches at its narrowest point 
(leading edge 72 of the tip), and the disk diameter is about .038 inches. 

10 [0085] The width of the top 82 and bottom 83 surfaces decreases along the length of 
the flossing tip 22 from the base portion 74 through the end portion 70, and the height 
of the flossing tip 22 then decreases from the base portion 74 to the end portion 70, 
and the height of the flossing tip 22 increases along the enlarged end portion 70. . 
These dimensions form a flossing tip 22, which is easily slidably inserted between 

15 adjacent teeth and between gums and teeth, while also providing a flossing tip 22 

which maintains its orientation once inserted between the adjacent teeth. In addition, 
the enlarged end portion 70 increases the user's comfort by reducing trauma to the 
gums. Aside from enhancing comfort levels, the enlarged end portion 70 also 
increases flossing efficiency by providing additional cleaning edges (at least on the 

20 top and bottom). When the user has finished flossing between a pair of adjacent teeth, 
the tip 22 is also easily removed from between the teeth due to this shape. 

[0086] The central portion 76 transitions to the enlarged end portion 70 of the flossing 
tip. Referring to Figs. 13-14 and 17-18, the width of the enlarged end portion 70 

22 



Attorney Docket No. 2056AJS/2 
Express Mail Label No. EV 410 058 876 US 

decreases from the end of the central portion 76 to the leading edge 72 of the enlarged 

end portion 70. The leading edge 72 of the enlarged end portion 70 is generally flat, 

as shown in Figs. 16 and 18, but can also be smooth and roimded. The height of the 

enlarged end portion 70 increases radially outward from the end of the central portion 

5 to define an enlarged end portion 70 including a rim having a roimd, disk shape 104. 

The enlarged end portion 70 assists the user in guiding the tip portion 22 properly 

within the interproximal space between adjacent teeth, and reduces trauma to the 

gums. Both the width and height of the disk shape 104 are selected to provide an end 

portion 70 that easily and comfortably fits between teeth. The end portion 70 could 

10 have other shapes also, but the generally flat or tapered disk shape 104 is desired for 

easily guiding the end portion 70 between teeth, for providing additional cleaning 

edges, for being comfortable, and for reducing trauma to the gums. 

[0087] Other embodiments of the flossing tip 22 include flossing tips having enlarged 
end portions 70 with shapes other than the disk shape 104. In other embodiments, the 

15 end portion 70 may include any cross-sectional and/or side view shape providing the 
dimensions of the end portion are sized to easily and comfortably fit between teeth 
and between the teeth and gums. Figs. 19A-19E illustrate vertical section views of 
altematively shaped flossing tip end portions taken along the plane transverse to the 
length of the tip and through the tip end portion. In Fig. 19 A, the sidewalls 106 of the 

20 tip are concave facing outwardly. In Fig. 19B, the sidewalls 106 of the tip are 

parallel. In Fig. 19C, the sidewalls 106 of the tip are convex facing outwardly. In 

Fig. 19D, the sidewalls 106 of the tip convex outwardly, with the top 108 and bottom 

110 sides being relatively narrow. In Fig. 19E, the sidewalls of the tip form a 

continuous circular shape. Figs. 19F-19J illustrate longitudinal section views of 
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alternatively shaped flossing tip end portions taken along the length of the tip end 

portion. In Fig. 19F, the end portion 70 is an oblong or oval in a direction transverse 

to the length of the tip. In Fig. 19G, the end portion 70 is an oblong or oval in a 

direction in line with the length of the tip. In Fig. 19H, the end portion 70 is an 

5 oblong or oval in a direction transverse to the length of the tip, with pointed ends 112. 

In Fig. 191, the end portion 70 is square or rectangular. In Fig. 19J, the end portion is 

pointed. Shapes that both increase the number of cleaning edges and help reduce 

trauma to the gums are preferred. 

[0088] During use and referring to Fig. 20, the flossing tip 22, including an enlarged 
10 end portion 70, of the present invention is inserted by the user between adjacent teeth 
1 14 at the gum line 1 16, or between the teeth and surrounding gums. Because the tip 
22 is properly oriented in a vertical position, the enlarged end portion 70 of the tip is 
not discemible in Fig. 20. The end portion of the flossing tip can dislodge food 
particles embedded between the adjacent teeth, or in the space between a tooth and its 
1 5 surroimding gum. The tip preferably stays relatively straight during use, but can bend 
to allow for some mis-alignment. 

[0089] Figs. 21 A and 21B are representative cross-sectional views of two flosser tips 
122 incorporating a whitening compovmd coating 118, taken along the tip's 
longitudinal axis. Generally, the coating 118 takes the form of a hardened, abrasive 
20 compoxmd distributed about the tip exterior. The compound includes a whitening 
agent, monomers and prepolymers, a catalyst, a graft initiator, and a flavoring agent. 
The compound may include additional ingredients, as well. Of course, the whitening 
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compound 118 may be used with any of the aforementioned tip designs and shapes to 

form a variety of whitening tips suitable for use with a power flossing device 20. 

[0090] Still with reference to Figs. 21 A and 2 IB, the whitening compound 1 18 is 
generally slightly thicker at the end portion 34, 70 of the tip 122 than at the center 
5 portion 32. The whitening compound covers the entirety of the end portion, and 
extends partway up the center portion in a narrowing fashion. Thus, the compound 
118 may present a bulbous shape in cross-section. This is particularly true when the 
compound is used with a tip 122 having a disk-shaped end portion 70, as shown in 
Fig. 21B. 

10 [0091] In the present embodiment, the compound 118 whitens teeth by rubbing away 
stains and discolorations. Fine abrasive particles are suspended in the compoimd. 
The abrasive particles rub against plaque and other deposits on a tooth surface, 
shearing and scrubbing them away from the tooth and thus whitening the tooth's 
overall appearance. The abrasive action is effective not only on front and back tooth 

1 5 surfaces, but also on the sides of the tooth and in other hard-to-reach places. In some 
embodiments, the compoxmd 118 may contain chemical whitening in addition to, or 
instead of, the abrasive whitener. The compound 118 may also include antimicrobial 
chemicals designed to freshen a user's breath or eliminate bacteria that lead to tooth 
or mouth diseases. 

20 [0092] Further, the whitening compoxmd 118 includes a flavoring designed to create a 
pleasing taste when the tip is placed in a user's mouth. In one embodiment, a mint 
flavoring is used, although altemate embodiments may employ different flavorings. 
Other embodiments may omit flavorings entirely. 
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[0093] The compound 118 may be fomiulated to last for several uses, or may dissolve 

after a single use. The compoxmd 118 typically reacts to saliva and/or water at room 

temperature, both activating the compound's whitening properties and dissolving the 

compound. This reaction causes the whitening compound to form a foam 120 

5 (shown, for example, in Fig. 22B), which not only assists in the removal of tooth 

stains, but also serves as an effective vehicle for carrying any flavoring added to the 

compound. By varying the chemical composition of the compound 118, the rate of 

dissolution may be varied. As a user flosses his or her teeth, the oscillating motion of 

the flosser tip 122 not only wears down deposits, but also causes the coating 1 18 to 

10 dissolve and wear away. In this manner, the compound becomes ineffective after a 

desired number of uses. In the present embodiment, the whitening coating is 

eliminated after a single use of average duration at room temperature. 

[0094] Although the coated flosser tip 122 is slightly thicker than a non-coated tip 22, 
it still may fit comfortably into the interdental spaces 124 between teeth 24 A, 24B, as 
15 shown in Fig. 22 A. When the tip 122 is initially inserted between teeth, the whitening 
compound generally contacts the side of a tooth. However, the coating 118 remains 
stable while the flosser is in the "ofF' position, since minimal saliva and/or water is 
located between teeth. 

[0095] Once the power flosser 70 (not shown in Figs. 22A-22B) is tumed on, the tip 
20 122 rapidly oscillates, as shown in Fig. 22B. The direction of oscillation is shown by 
the double-headed arrow. This oscillation brings the whitening compound 118 into 
contact with greater portions of the teeth siufaces. Accordingly, the compound also 
contacts the residual saliva left on these surfaces. Further, the oscillating action may 
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stimulate saliva production. The increased amounts of saliva activate the foaming 

properties of the whitening compound 118, and also induce the aforementioned 

dissolving of the coating. 

[0096] The foam 120 may distribute the whitening agent in the compound 118 across 
5 a greater surface of the tooth than is contacted solely by the oscillating action of the 
tip, for example, at least partially filling the interdental space 124. As the foam 120 is 
agitated by the tip 122 motion, the whitening effect of the compound (whether 
induced by chemical reaction or abrasive particulates) may occur across portions of 
the tooth 24A, 24B not directly contacted by the tip. 

10 [0097] Although the exemplary tips 122 shown in Figs. 21 A and 2 IB are primarily 
intended for use between teeth 24A, 24B, the flosser tips may also be used to clean 
the firont and back surfaces of a tooth, and especially may be used to remove 
discolorations or deposits therefrom. The oscillating motion of the tip 122, foaming 
action, and abrasive properties of the whitening compound 118 are all effective on a 

1 5 tooth's front or rear surface. The flosser tip may be oriented either perpendicular or 
parallel to the tooth surface and still perform its whitening and cleaning functions. 

[0098] Typically, the whitening compound 1 18 is chemically attached to a nylon 
substrate of the flosser tip 122 through a chemical grafting reaction. The grafting 
reaction covalently bonds the whitening compound 1 18 to the nylon body of the 
20 flosser tip 122. Generally, a graft initiator (GI) having a positive charge begins the 
reaction. Suitable graft initiators include ferrous or ferric ceriimi, ferrous ammonium 
sulfate, ferrous salts, and so forth. 
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[0099] The graft initiator abstracts the hydrogen atom of the nylon amide (CONH) 

group, forming a free radical site on the nylon substrate. In essence, the amide group 

is oxidized, while the graft initiator becomes an electrically neutral molecule. Thus, 

once the initial reaction is complete, the nylon substrate is a highly reactive free 

5 radical, the hydrogen atom has a positive charge, and the graft initiator is electrically 

neutral. The initiation portion of the bonding reaction may be shown as follows: 



1. CONH + Gf > CON' +11^ + 01 



10 [00100] Once the radical site is formed on the nylon substrate, a monomer is 

introduced in step 2. The aforementioned whitening compound 1 18 is attached to the 
monomer, and is represented (for illustrative purposes only) in the equation below as 
"X". Once the monomer is introduced to the free radical sites on the nylon substrate, 
it bonds with the radical site, forming a graft polymer radical. Accordingly, the 

15 whitening compound 118 is also bonded to the nylon substrate through the 

intervening monomer. The radical site on the substrate effectively attacks the double 
bond between the carbon atoms, as shown in step 2 below, breaking the double bond 
and forming a covalent bond between the monomer and the nylon substrate. This 
reaction step converts the CH group on the monomer into a new radical, thus ensuring 

20 the bonding may continue as detailed in step 3, below. This permits additional 

monomers (and thus, additional whitening compound 1 18) to be bonded to the nylon 
substrate. 
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[00101] Although a specific monomer is shown in step 2 (specifically, 

CH2=CH), it should be noted that other monomer compounds may be used to bond 

the whitening compound 1 1 8 to the nylon support. For example, various acrylics or 

meta-acrylics may be used. 

5 

2. CON* + CH2=CH > CON — CH2 — CH* 

I 

X 



[00102] Next, in step 3 the reaction propagates, bonding multiple monomers 
10 together to form a polymer chain. Generally, the CH radical breaks the double bond 
between the CH2 and CH groups in each monomer molecule, forming a series of 
single bonds linking the former CH radical, the CH2 molecule, and the new CH' 
radical. This reaction may continue indefinitely, as shown below. The final CH 
group in the molecule will always be a radical, and thus may continue propagation. 

15 



3. CON — CH2 — CH' + (CH2 = CH)„ > CON — (CH2 — CH)n — CH2 — CH* 



X 



X 



X 



X 



20 



[00103] In the present embodiment, the reaction takes place in the presence of a 

peroxide, represented below as "ROOH." A variety of compounds may be 
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represented by R. In the present embodiment, R denotes a hydrogen peroxide. The 

peroxide removes an electron from the graft initiator, splitting the peroxide group into 

a negatively charged oxygen-hydrogen compound and an electrically neutral oxygen 

radical, while simultaneously regenerating the graft initiator ion. Since the graft 

initiator is regenerated, it may begin the grafting process anew. This process is shown 

in step 4, below. 

[00104] 4. ROOH + GI >RO* + OH- +01^ 

[00105] The reaction may be quenched through radical combination. In step 5, 

the monomer chain, bonded to the substrate, combines with the oxygen radical formed 
in step 4. The combination of the oxygen and monomer radicals forms a stable 
chemical group (CHOR), eliminating both free radicals. Since the resulting molecule 
lacks a radical to continue propagation, the reaction stops. 

5. CON — (CH2 — CH)n — CH2 — CH* + RO* > 

X X 
CON — (CH2 — CH)„ — CH2 — CHOR 
X X 
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[00106] Alternately, two radical monomers (both attached to the flosser tip 122 

nylon substrate) may combine. This also quenches the propagation process, as shown 

in step 6, below. 



6. CON — (CH2 — CH)n — CH2 — CH" + CH* — CH2 — (CH2 — CH)n, — NOC 



X X 



-> CON — (CH2 — CH)(n+m^i) — NOC 



[00107] Two different embodiments of the whitening compound 1 18, as well as 
related methods of manufacture, are shown below as "Embodiment 1" and 
"Embodiment 2." The first embodiment includes the listed chemicals in the 
proportions as described below. Although specific weights are given for each 
element, the amount of each element may be varied so long as the overall proportions 
are at least roughly maintained. Immediately following the chemical Usts for each 
embodiment is the method for manufacturing both embodiments of the whitening 
compound 118. 
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Embodiment 1 



1. Part A 



Chemical 


Amount (in grams) 


Neocryl A- 1054 


25.00 


deionized water 


10.00 


butyl CELLOSOLVE 


5.00 


Surfynol 440 (0.1% concentration, 


.50 


diluted in deionized water) 




calcium carbonate 


.62 


Ti O2 3328 


7.00 


Zeolex 80 


10.00 


Sylodent 700 


15.00 


ferrous ammonium sulfate (0.1% 


0.01 


solution) 




hydrogen peroxide (0.1% solution) 


0.01 


2. PartB 


Chemical 


Amount (in grams) 


polyvinyl alcohol (4% solution in 


67.09 


deionized water) 




sodium benzoate 


0.67 


mint flavor 800 U75 (or other flavoring) 


5.36 


ferrous ammonium sulfate (0.1% 


0.01 


solution) 




hydrogen peroxide (0.1% solution) 


0.01 



5 
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Embodiment 2 



1. Part A 



Chemical 


Amoimt (in grams) 


Neocryl A-1054 


25.00 


deionized water 


10.00 


butyl CELLOSOLVE 


5.00 


Surfynol 440 (0.1% concentration, 


.50 


diluted in deionized water) 




calcium carbonate 


.62 


Ti O2 3328 


7.00 


Zeolex 80 


10.00 


Sylodent 700 


20.00 


ferrous ammonium sulfate (0.1% 


0.01 


solution) 




hydrogen peroxide (0.1% solution) 


0.01 


2. Parts 


Chemical 


Amount (in grams) 


polyvinyl alcohol (4% solution in 


71.67 


deionized water) 




sodium benzoate 


0.72 


mint flavor 800 U75 (or other flavoring) 


5.73 


ferrous ammonium sulfate (0.1% 


0.01 


solution) 




hydrogen peroxide (0.1% solution) 


0.01 



5 



[00108] Part A of each embodiment of the whitening compound 1 18 is created 

in the following manner. Initially, the deionized water is mixed with butyl 
CELLOSOLVE, manufactured by the Dow Chemical Company, or another 
appropriate drying retardant agent. CELLOSOLVE is one example of an ethylene 
1 0 glycol monobutyl ether; other such compounds may be employed. The resulting 

mixture is added to Neocryl A-1054, which is one example of a suitable acrylic pre- 
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polymer. Additionally, a wetting agent, such as Svirfynol 440 diluted in deionized 

water, is added. Calcium carbonate, Ti O2 3328 (or other suitable white filler), and a 

sodium silicoaluminate or other thickener, such as ZEOLEX 80 (manufactured by 

J.M. Huber Corp.) is added to the mixture, along with ferrous ammonium sulfate, and 

5 hydrogen peroxide. Once all chemicals have been combined, the mixture is milled on 

a pebble ball mill for approximately twenty-four hoiirs. After milling, the formula is 

filtered through a polyester filament, such as filament style #718, manufactured by 

Test Fabrics Co. Generally, the above process is conducted at room temperature and 

approximately 6.5-7 pH. 

1 0 [00 1 09] Part B of each embodiment of the whitening compoimd 118 may be 

manufactiu"ed simultaneously with Part A, or while Part A is milling. To manufacture 
Part B, polyvinyl alcohol is first dispersed in cold or room temperature water. The 
polyvinyl alcohol should be agitated in order to wet all suspended particles. Next, the 
alcohol solution is heated to a temperature of approximately 185-205 degrees 

15 Fahrenheit (85-96 degrees Celsius). The solution is agitated at this temperature for 
approximately 30 minutes, after which it is cooled to room temperature. 

[001 10] Once cool, biocide sodium benzoate is added to the solution. The 

solution should be agitated while the sodium benzoate is agitated. The mint (or other) 
flavoring is then added, still while agitating the formula. When the formula is 
20 sufficiently agitated, it will appear to be an emulsion. 

[001 11] Once emulsified, the final activators are added, namely ferrous 
ammonium sulfate and hydrogen peroxide. Part B of the whitening compound 1 18 is 
now prepared. 
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[001 12] Once Part A of the whitening compound 118 has been sufficiently 

milled and Part B is prepared, an abrasive such as SYLODENT 700 (manufactured by 

W.R. Grace & Co.) is added to Part A. Part A and Part B may be combined in 

relatively small portions while mixing at a slow speed in order to thoroughly combine 

5 the two solutions. Typically, Parts A and B are mixed together in a ratio of 

approximately 1.337 (Part A) to 1.0 (Part B), by weight. Altemate embodiments may 

employ different weight ratios, such as 1:1, 1.25:1, 1.33:1, 1.5:l,and so on. The 

compound 1 18 is ready for use when it appears smooth and has no lumps therein. 

The resulting whitening compound 1 18 is shown in the grafting reaction above as a 

10 "monomer" having the whitening agent *'X." 

[001 13] Figs. 23-25 display an apparatus 126 embodying a method of 

manufacturing whitening tips 122 in accordance with an embodiment of the invention. 
Referring now to Fig. 23, uncoated tips are loaded into a hopper 128. Each hopper 
128 includes a pair of tracks or rails 130 on which the tips are sorted and aligned. 

15 Generally, the tips 122 are aligned in two lines, each one tip wide with the tip end 
facing down, as shown in Fig. 23. The hopper 128 typically rotationally vibrates, 
which places the tips along one of the spiral tracks 130. The hopper may vibrate more 
quickly on one side of the hopper bowl than the other, thus imparting motion along 
the inclined track or rail. The rails 130 may also vibrate in order to impart lateral 

20 motion to the tips, and/or align the tips. Once aligned, the tips are carried by two 

conveyors 132 (per hopper 128) firom the hoppers into a covered vat 134, as best seen 

in Fig. 24. Each conveyor holds a single row of tips. In one embodiment, the 

conveyors 132 may simply be extensions of the vibrating track or rail 130 previously 

mentioned. The vat 134 is covered, and the conveyors 132 feed into openings 138 
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beneath the vat cover 136. Alternate embodiments may employ a different number of 

tracks, conveyors, hoppers, or vats. For example, an alternate embodiment may 

include a single hopper 128, three tracks 130 sorting tips 122 from the hopper, and 

three conveyors 132. Another embodiment might use two vats 134 and sixteen 

5 conveyors. Further, altemate embodiments may vary the size of the openings 138. 

Fig. 25 depicts a side view of the exemplary apparatus 126. 

[001 14] The vat 134 contains the whitening compoimd 1 18 in liquid form. In 

order to prevent the compoimd 118 from hardening inside the vat 134, the vat 
contents are typically agitated. Such agitation may be constant or intermittent, and 

1 0 may take many forms. For example, the compound 118 may be stirred by a 

mechanized paddle arrangement, acoustically agitated, or recirculated by a pump and 
outlet arrangement. That is, liquid whitening compound may continuously flow 
through an outlet located at or near the vat top, down one or more tubes, and be 
pumped back into the vat through an inlet port located at or near the vat bottom. The 

1 5 disturbance caused in the liquid by the continuous stream of newly-pvnnped 
compoxmd prevents thickening or hardening. 

[001 15] The conveyors. 132 carry the tips 122 into the vat 134 interior through 

the openings 138, at which point the tips are suspended above the surface of the 
whitening compoimd 1 18, as shown in Fig. 32. The entire vat 134 may be filled with 
20 whitening compound 1 18, or a separate container 140 may be present within the vat to 
hold the compound, as shown in Fig. 32. The conveyors 132 (or selected portions 
thereof) are also capable of vertical movement, and may lower the tips 122 into the 
whitening compound 118. The tips are shown partially inserted in container 140 
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holding the whitening compound in Fig. 3 3 A. In the present embodiment, tips are 

dipped into the whitening compoimd in single rows, although alternate embodiments 

may dip multiple rows of tips into the whitening compound simultaneously, as shown 

in Fig. 33B. Tips 122 may be dipped into the whitening compound 118 either by 

5 lowering a section 142 of the conveyor or rail 132 upon which tips rest into the 

container 140, or the tips may be connected to a rotating arm 133. (The top of the arm 

is shown to best effect in Figs. 25 and 26.) If a rotating arm is employed, the end of 

the arm may mate with the tip connection structure, raise the tips, rotate them over the 

vat or otherwise away from the conveyor, and lower the tips into the vat. 

10 [00 1 1 6] While the tips 1 22 are suspended in the whitening compound 118, the 

grafting reaction detailed above bonds the whitening compound to the nylon substrate 
of each flosser tip. In addition, since the liquid compoimd is viscous, a portion of it 
coats and remains on each tip when they are removed from the compound by the 
rising conveyors. 

15 [001 17] Once coated, the tips 122 are removed from the whitening compound 

118, and moved into a drying timnel 144. The drying tunnel 144 exterior is best 
shown in Figs. 25 and 26. In the present embodiment, the tunnel is circular in shape, 
although alternate embodiments may use differently-shaped drying machines 126. 
The conveyors move the tip through the drying tvmnel in approximately fifteen 

20 seconds, at which point the coating dries and hardens on the tips' exteriors. In 
addition, air may be forced across the tips to speed drying. Heated air may be 
provided to the drying funnel 144 by a hot air supply tube 146, for example (see Fig. 
25). The conveyors 132 finally deposit the tips into a packaging apparatus 148, as 
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shown in Figs. 27-29. In alternate embodiments, the tips 122 may simply air dry for 

approximately two to three minutes, rather than being heated. Li yet another 

embodiment, one hopper shown in Figs. 23 and 24 may be a feed hopper into which 

tips are placed for conveyance into the vat, while a second hopper may be an exit 

5 hopper for collecting coated flosser tips 122. 

[001 18] Additional views of the manufacturing apparatus 126 are depicted in 

Figs. 26 through 3 1 . Fig. 26 depicts a side view of the apparatus, showing the feed 
hoppers 128, drying tunnel 144 exterior, hot air supply hose 146, and related 
conveyors 130, 132. Also shown is the rotating arm 133 extending through a vat 
10 cover 136. The rotating arm 133 facilitates lowering one or more tips into the vat for 
coating with the whitening compound, as described above with respect to Figs. 32, 
33 A, and 33B. Generally, the arm may be pneimiatically, hydraulically, or 
electrically powered, and may move vertically as well as rotationally. 

[001 19] Fig. 27 depicts a top-down view of a feed hopper 128. As shown, the 

1 5 feed hopper typically contains a plurality of xmcoated flosser tips. The operation of 
the feed hopper is described in more detail above, with respect to Fig. 23. 

[00120] Fig. 28 depicts another view of the manufacturing apparatus 126. The 

apparatus may be enclosed in a glass, plastic, or metal container 150, as shown. The 
container generally prevents fumes or chemicals from escaping from the container 
20 and into the atmosphere, as well as dust or debris from settling on or in the apparatus 
126. The container 150 may also prevent wind or breezes from disturbing or 
misaligning the tips 122 in the hopper 128 or in the conveyor 132. 

38 



Attorney Docket No. 2056/US/2 
Express Mail Label No. EV 410 058 876 US 

[00121] Figs. 29 through 31 depict the packaging apparatus 148. Some 

embodiments of the manufacturing apparatus 126 may omit the packaging apparatus 

148. Generally, coated power flosser tips 122 exit the vat 134 onto one or more 

packaging conveyors 152. The packaging conveyors align and move the tips to a 

5 packaging aim 154, which places them in tip cartridges 156 as described below. 

[00122] As the tips 122 move along the packaging conveyors 152, tip 

cartridges 156 are suspended from a cartridge container 158 and conveyed by a 
shuttle 160 to the packaging arm 154. The arm presses, or otherwise places, tips 122 
into the cartridges. Filled partridges may be conveyed along the packaging conveyor 
10 1 52 (or another conveyor to a holding point 1 62 for collection.) 

[00123] The packaging arm 154 may move back and forth between adjacent 

packaging conveyors 152 to place tips on each conveyor into cartridges 156. In some 
embodiments, the cartridges may have multiple rails or cavities for accepting multiple 
rows of tips 122. Such cartridges may accept tips 122 from both packaging conveyors 
15 152. 

[00124] In an altemate embodiment, the whitening compound may be sprayed 

onto the flosser tips. A sprayer may coat the tips with the compound as the tips move 
along the conveyor, rather than having the tips dip into a vat containing the 
compoxmd. In yet another embodiment, the sprayer may be mobile while the tips 
20 remain relatively stationary. In such an embodiment, the sprayer may (for example) 
be affixed to a robotic arm, conveyor, or slide back and forth on rails, facilitating the 
deposit of whitening compoimd across multiple tips spaced, for example, along a 
rack. The sprayer may further rotate or otherwise move around one or more flosser 
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tips, permitting a single sprayer to deposit whitening compound across substantially 

all surfaces of a flosser tip. 

[00125] In yet another embodiment, both sprayer and tips may be mobile, 

permitting the sprayer and tips to move independently of one another. Such an 
embodiment may shorten the time required to deposit the whitening compound on one 
or more tips. 

[00126] Generally, the foregoing embodiments have described multiple 

methods by which a whitening compoimd may be coated or otherwise added to a 
flosser tip after the tip is molded or formed, for example from a plastic. In yet 
another embodiment, the material used to form a flosser tip may include the above- 
described whitening compound as an integral portion thereof In such an 
embodiment, the whitening compound may not be added to the exterior of the tip, as 
previously described. Instead, the whitening compound may be molded into or s part 
of the material forming the tip. Thus, once the tip is formed, the whitening compound 
is present as part of the tip, and need not be applied separately. In yet other 
embodiments, additional whitening compound may be added, in any of the manners 
described herein, to the exterior of a tip formed from a material incorporating a 
whitening compound. 

[00127] In a fiuther embodiment, a flosser tip may be encased in a mold, into 

which a whitening compound may be injected. In this manner, the whitening 
compound may surround the tip, occupying a cavity or space between the tip exterior 
and interior sidewall of the mold. The exact contours and shape of the whitening 
compound may thus be carefully controlled, so that specific shapes and configurations 
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may be created as desired. For example, a flosser tip having a point elongated along a 

lateral axis of the tip may be created, in order to define a narrow, toothpick-like shape 

facilitating insertion of the whitening compoimd between adjacent teeth or between a 

tooth and gum. 

[00128] The manufacturing apparatus may be enclosed in order to minimize 

particles settling on the tips. Although this may not be necessary, it may facilitate 
keeping the vat, tips, conveyor, and other items free from dust, grit, particulates, and 
so forth. 

[00129] While the invention has been particularly shown and described with 

reference to specific embodiments thereof, it will be understood by those skilled in the 
art that various other changes in the form and details may be made without departing 
from the spirit and scope of the invention. For example, the whitening compound's 
chemical formulae may be altered, the tips may be air-dried instead of heat-dried, a 
different chemical whitening agent may be employed, and so forth. Further, 
additional material or chemicals may be added to the whitening compoimd, such as 
fruit flavoring agents or breath fresheners. Accordingly, the proper scope of the 
invention is defined by the appended claims. 
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